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INTRODUCTION
The spatial distribution of a population is to a great extent determined by the ecological conditions in which the given species lives. It creates a variety of living conditions for these animals and consequently different possibilities of survival (Petrusewicz, 1965 ; and others). The kind of crop, agrarian structure, tree stands and degree of urbanization of the area affect biotope preferences and cause differences in density, and also the distribution of the hares in groups (cf.: Pielowski, 1966 Pielowski, , 1979 Pielowski, , 1981 Möller, 1971; Jezierski, 1972 Jezierski, , 1973 Bresiński, 1976; Bresiński & Chlewski, 1976; Rimathe, 1977; Schröpfer & Nyenhuis, 1982; and others) . No examination has been made in these studies of the elements of population structures of here.
The purpose of the present study was to examine the effect of agrarian structure, urbanization of the area, forest-field habitat distribution and the number of tree stands in fields on the w inter spatial distribution of a hare population, Lepus europaeus Pallas, 1778, taking age and sex structure of this population into consideration.
STUDY AREA
The studies were made in the experim ental area about 15.000 ha in extent of the Research Station of the Polish Hunting Association at Czempiń, situated in the w estern part of Poland. The area consists mainly of fields, the dominating form of agriculture being large-scale fields (about 70%). The rem ainder of the area is occupied by individual farm s. The village buildings are more or less compact. Two railw ay lines about 25 km in length run through the study area. There are also about 60 km of beaten tracks with medium intensity of vehicular traffic. The area is poorly wooded (about 6.8°/o). There are 6 small forests from about 50 to about 800 ha in extent, and there are a large num ber of shelterbelts, which in 1974 covered about 1.9% of the fields (Bresiński & Chlewski, 1976) . The num bers of hares in autum n in the study area was maintained on a level of 41.8 in 1974 (Pielowski, 1975) and in 1975 44.8 individuals per 100 ha (unpubl. data).
MATERIAL AND METHODS
The studies were carried out in December and January 1974/75 and 1975/76. The hares were caught in nets, using the net quadrangle system (cf. Pielowski, 1979) . The boundaries of the various capture areas were entered on a map w ith scale 1 :25 000, and their area next defined by means of a planim eter. These areas were differentiated in respect of agrarian structure (size of field area), am ount of tree stands in the area, urbanization and forest-field habitat distribution. In order to ascertain the effect of urbanization of fields parts of the area w ere selected in which at least two of the three accepted factors (building in the area, beaten tracks, railw ay line) were either directly bounding or situated w ithin the capture area.
The sex of the anim als was ascertained by inspection of the external genitalia and age by feeling the thickening o f ,the ulnar epiphyse (cf. Pielowski, 1979) . Two age classes were distinguished -young anim als up to the age of about 9 months, and old adults over 9 months old. Estim ates of age of the hares obtained for these studies during the period November-January no longer give completely objective results, since during this period the ulnar epiphyse disappears. Pielowski (1975) defined the extent of the error incurred depending on the tim e at which the exam ination was carried out. Calculation was made on the basis of these data and corrections introduced for m aterial collected during the course of the studies. The basis of fu rther analysis consisted in the num ber appropria tely amended by the corrections of hares caugh in different capture areas. Sig nificance of differences for calculated averages was defined using the Student t test for independent groups. During the studies total of 3010 hares were caught (Table 1 ) from capture areas, situated in different parts of the experim ental area, which covered a total of approxim ately 9019 ha (about 30% of the total area).
RESULTS
Agrarian structure does not significantly contribute to differences in the density of hare populations (Table 2) . It was only in small fields th at the density of young females was significantly higher than those of old animals (p<0.02).
Fields affected by urbanization factors were characterized by lower num ber of hares than in areas beyond the influence of this factor (p<0.05, Table 2 ). This is shown chiefly in young individuals (p<0.02) including females ($<0.02). This factor did not cause differences in the density of old adults.
In small forests the density of hares was about five times greater than in fields round wooded areas and about twice" higher than in fields at a distance from woods (Table 2) . It was only in the case of young females in small forests and in fields at a distance from them that these diffe rences were not statistically significant. In small forests there were more young males than females (p<0.05). While in fields near woods the density of old females was significantly higher in comparison with young individuals (p<0.05). A similar situation was found in areas at a distance from woods, but there the reverse tendency occurreda larger num ber of young females than of old adults (p<0.05).
In fields wooded to different degrees no statistically significant d if ferences were found in the density of hares (Table 2) . It was only when the percentage of tree cover of fields was 5 or more percent that density was significantly greater for young animals (p<0.05) i.e. only for females (p<0.02).
We also failed to find significant relations between density of hare populations and the degree of tree cover of fields (Table 2 ). In very large fields, on the other hand, such relations were found for young individ uals (p<0.05), but for males only (p<0.01). In small fields they were significant for females (p<0.05) and in this only old adults (p<!0.01) With joint analysis of large and small fields these relation^ were signifi cant for young males (p<0.05).
DISCUSSION
The results of these studies provide confirmation of the earlier established fact that the density of hares living in urbanized areas is lower (Pielowski, 1966; 1979) . It was, however, found th a t this applies chiefly to the lower numbers of young animals in these areas. This may be the result of increased m ortality due to wheeled traffic or stray dogs and cats, the lack of experience of young individuals tem pted to the verges of traffic routes or near to buildings by the attractiveness of the feeding places (Pielowski, 1979) . Although the degree of direct effect of the above predators on m ortality in a hare population is slight, the constant disturbance and fear they introduce may result in the hares moving away from near villages (Pielowski, 1976) . The situation may be made worse by the hares moving away from roads and railw ays during the daytime (Pielowski, 1979) , and the young hares born there, as being more settled individuals (Pielowski, 1972) inhabit such areas to a lesser degree.
Differences in the density of hares in areas near woods and open fields were observed earlier by Pielowski (1966) and Bresihski & Chlewski (1976) . In w inter the density of these animals in areas near wooded land is about 60°/o lower than in open fields. In autum n and spring, on the other hand, these differences are only about 15% (Bresihski & Chlewski, 1976) . It is likely that hares m igrate from areas near woods to small forests, where they find suitable shelter and easily accessible food supplies even w ith thick snow cover. Safety considerations also play a part here -avoidance of areas near woods intensively visited by foxes and winged predators. The significantly greater density of hares in small forests is certainly due to these animals searching for suitable places in which to live, to enable them to survive during the unfavourable living conditions of the winter period. This may in effect lead to generally decreased total m ortality in the hare population (small fo re st+ th e field surrounding it). Attention has been drawn by Schropfer & Nyenhuis (1982) to the favourable importance of small forests to the num bers of hares, and to a roe deer population, by Pielowski & Bresihski (1982) . It would seem that small woods as a perm anent element of a field habitat constitute an important biocenotic factor, providing variety in living conditions for game animals.
Shelterbelts constitute a not unim portant element in differentiation of density of hare populations (cf. also: Pielowski, 1966; Moller, 1971; Bre-siński & Chlewski, 1976). It is only in areas w ith a large num ber of shelters (over 5%) th at more young animals are encountered. This may be the result of reduced natural m ortality due to the agrotechnical activities of man, w eather conditions and predators, in comparison with fields providing less shelter. The relations between the num ber of shelters and density of young individuals in large fields is particularly clear, that is, in places where shelterbelts form the chief source of shelter for these animals. Increase in the density of females, particularly of old adults, in small fields is observed with increase in the degree to which such fields are wooded. It may be th at females, in preparation for the reproduction period, search for quiet places in the intensively frequented fields of individual farmers.
Agrarian structure is not an significant factor causing differences in the density of hare populations (cf. also : Bresiński, 1976) . It is, however, difficult to interpret the differences observed in the density of young and old females in small fields.
To sum up it may be said th a t agrarian structure and degree of tree cover of fields do not significantly affect differences in the density of hare populations during w inter, but th at urbanization of the area and the forest-field habitat distribution have a significant effect. The lower density of a hare population in urbanized areas is determined chiefly by the low numbers of young individuals, b ut in areas near wooded land, by the hares moving into the wood. It would seem th at small forests in fields constitute an im portant biocenotic factor affecting the numbers of hare populations.
